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ABSTRACT
This design and development project focused on 
creating an online virtual field trip of Mission San Diego 
de Alcala for use by California fourth grade teachers. 
Research indicated that virtual field trips were most 
effective when used in conjunction with a traditional 
field trip and as such, this project was designed to 
enhance a field trip to one of the California Missions. 
The project's creation followed a dual-model approach by 
combining elements of two distinct instructional design 
models: the Rapid Prototyping model and the Analysis, 
Design, Develop, Implement, and Evaluate (ADDIE) model. 
Following this dual-model approach involved recruiting 
fourth grade teachers to serve both as subject matter 
experts (SMEs) and as prototype testers. The SMEs’ were 
active participants throughout the entire design and 
development process. The SMEs' constant presence allowed 
for immediate feedback 'on prototypes thus eliminating the 
need for formal alpha testing. This dual-model approach 
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Many adults have vivid memories of school field trips ? 
they took as children. Field trips are one of the most 
well known instructional strategies used in K-12 schools 
and are especially popular in-elementary schools. A 
typical field trip generally involves one or more classes 
leaving the school grounds and visiting a specific 
location. Teachers primarily choose destinations that 
will enhance or enrich subject matter taught in the 
classroom with real world experiences arid activities.
Delaney (1967) described field trips as "education's 
oldest technique" (p. 4). Pace and Tessi (2004) explained 
that current research on class field trips focused on the 
"topics of memory retention, long-term impact, the novelty 
factor, and entertainment verses education issue[s]" (p. 
31). Pace and Tesi (2004) went on to suggest their 
research found class field trips "can be both educational 
and social experiences for students [and that] it may be 
beneficial to have more than one field trip per year in 
order to expose pupils to a variety of activities 
pertaining to the curriculum ..." (pg. 39). In 
1
addition, Falk and Dierking (1997) found that "field trips 
clearly create both educationally and socially related 
memories" (p. 2).
Research demonstrates that to be most effective, 
field trips need a clearly outlined trip agenda and must 
relate to classroom activities occurring before and after, 
the outing. Additionally, field trips should have a clear 
goal and unmistakably relate to specific standards based 
content. Research by Knapp (2000) also found that 
"participants who were actively involved in the field trip 
demonstrated a better understanding of the course 
materials immediately following the field trip and showed 
significantly less loss of knowledge over a 12-week 
period" (p. 3).
One method that may be effective in creating more 
valuable field trip experiences is the virtual field trip. 
Virtual field trips may allow teachers and students to 
view images and movies of locations, as well as access 
content regarding background information, important facts, 
and assessment tools without ever leaving the classroom. 
Virtual field trips have been used as a method to 
introduce students to locations prior to a physical field 
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trip or to as a follow up activity following a trip. 
Teachers attempting to create detailed agendas for 
traditional field trips also employ virtual field trips.
The concept of teachers introducing students to 
locations using multimedia is not new to education; 
however, with the advent of the Internet, it is much 
easier for teachers looking to enhance their curriculum to 
find powerful solutions to instructional problems in a 
relatively brief period. Specifically designed virtual 
•field trips allow teachers to expose their students to 
information and experiences previously unavailable within 
the classroom. With the exciting possibilities virtual 
field trips provided, many teachers are now creating 
online field trips across the curriculum. In fact, the 
availability of virtual field trips may be somewhat 
overwhelming to teachers, especially those with unclear 
curricular objectives
While they are most effective as a supplement to a 
traditional field trip, some teachers use virtual field 
trips as a stand-alone activity. Virtual field trips can 
be an excellent way to expose students to places or ideas 
that would otherwise be unavailable to teachers. For 
instance, teachers in California may be able to take 
students on a virtual field trip of important locations in 
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Boston or Philadelphia. Such virtual field trips would 
not incur any costs, nor would they create liability or 
infringe upon important instructional time. While it is 
extremely unlikely that a virtual field trip can fully 
replicate the experiences of actually visiting a location, 
they hold the potential to enhance and expand student 
understanding beyond that traditionally available in 
school classrooms.
Statement of the Problem
The problem for this project was to apply an 
established instructional design model in developing a 
practical resource intended to enhance the learning 
students achieved through a field trip to Mission San 
Diego de Alcala.
While they are most effective as a supplement to a 
traditional field trip, some teachers use virtual field 
trips as a stand-alone activity. Virtual field trips can 
be an excellent way to expose students to places or ideas 
that would otherwise be unavailable to teachers. For 
instance, teachers in California may be able to take 
students on a virtual field trip of important locations in 
Boston or Philadelphia. Such virtual field trips would 
not incur any costs, nor would they create liability or
4
infringe upon important instructional time. While it is 
extremely unlikely that a virtual field trip can fully 
replicate the experiences of actually visiting a location, 
they hold the potential to enhance and expand student 
understanding beyond that traditionally available in 
school classrooms.
I
Purpose of the Project
The purpose of this project was to design and develop 
an online virtual field trip for use by California fourth 
grade teachers. The virtual field trip website created for 
this project provided teachers with a supplemental 
resource for use prior to or following a class outing to 
Mission San Diego de Alcala. A secondary use for this 
virtual field trip would be as a stand-alone activity for 
fourth grade classes without the ability to visit the 
mission.
The virtual field trip provided students and teachers 
with information on the mission's history. Additionally, 
the design included a tour of the mission's facilities 
that included information on past and present events. The 
website also included activities and resources for
5
teachers to use with their classes and links external 
sites providing supplemental information on the California 
Missions and California History.
Significance of the Project
This project was significant because it sought 
to use established instructional design models to provide 
elementary school teachers with a resource designed to 
present the most effective instruction from a social 
studies themed field trip. The virtual field trip created 
through this project served as a supplemental activity 
when used in conjunction with a physical field trip. The 
usage of this virtual field trip allowed teachers to 
improve their students understanding, as well as to assess 
their students' comprehension of a field trip to Mission 
San Diego de Alcala. Additionally, this project also 
served as a stand-alone activity for classes not 
physically taking a field trip.
Limitations
There were few major limitations to the effective 
development of this project; however, three limitations 
that presented themselves through this process were the 
limited number of participants involved in the resource 
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analysis and testing, the need for more time, and the need 
for access to Mission San Diego de Alcala for photographs 
and research.
The analysis and testing for this project was 
completed with assistance from a small group of current 
and former fourth grade teachers at Valley View Elementary 
School in Riverside, CA. The designer chose these 
participants as a matter of convenience. While the 
participating teachers provided much useful information, 
input given by sources from other schools, especially 
those with different demographics, may have enhanced the 
final product.
As with any project, the need for time was a major 
factor. Developing the virtual field trip required more 
time than originally anticipated. One factor that 
contributed to the increased time was the need to travel 
to San Diego several times to obtain photographs and to 
research information on the mission. Another factor 
leading to an increase in the expected time was an 
unanticipated learning curve with several pieces of 
software, most notably QuickTime VR Authoring Studio and 
Macromedia Flash MX 2004. Additional time may have 
negated the effects of deviating from the original 
timeline.
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Finally, the staff and Mission San Diego de Alcala 
were extremely helpful in providing access to information 
and facilities. Unfortunately, since the mission is an 
active church, as well as a popular location for weddings 
and other special events, it was nearly impossible to gain 
access the entire mission on any one visit. Therefore, 
even with multiple mission visits, some elements of the 
virtual field trip lacked proper photographs.
Definition of Terms
The following relevant terms are defined according 
their context within this project
ADDIE: An acronym that stands for the instructional 
design process consisting of Analysis, Design, 
Development, Implementation, and Evaluation. It "is 
a common approach widely used in the development of 
instructional courses and training programs . . .
[that] provides educators with useful, clearly 
defined stages for the effective implementation of 
instruction" (Peterson, 2003, p. 227).
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Field Trip: A class excursion to an off campus 
location "designed to connect classroom topics to 
real world contexts [by] provide[ing] direct learning 
experiences" (Tuthill & Klemm, 2002, p. 453).
Rapid Prototyping: An instructional design approach 
that "emphasizes collaboration with 'end users' to 
create a series of progressively more developed 
prototypes from low-fidelity paper sketches to high- 
fidelity working models" (Cennamo & Kalk, 2005, p.
6) .
Virtual Field Trip: Computer-based simulations of an 
actual field trip, which allows the user to 
vicariously experience the environment of the 
intended location . . . [that] provide the teacher
and learner the opportunity to explore aspects of an 
actual trip without leaving the classroom (Clark, 
Hosticka, Schriver, and Bedell, 2002, p. 3).
9
Motion Tweening: A process within Macromedia Flash 
software in which the user provides the beginning and 
ending points of a graphic and the.computer 




REVIEW OF THE LITERATURE
Introduction
This literature review focused on information 
relevant to the design and development of a virtual field 
trip used to teach social studies to fourth grade 
students. There was a growing amount of research on 
virtual field trips from a variety of sources. Much of 
the research supported the usage of virtual field trips as 
either an introduction to a location, a follow-up of 
important information from a traditional field trip, or 
for exposure to locations inaccessible to the class. 
However, the majority of research advocated against using 
virtual field trips as an outright replacement of 
traditional field trips.
While virtual field trips could be employed across 
the curriculum, most were closely associated with social 
studies and as such, the majority of available research on 
virtual field trips dealt within that discipline. Much of 
the research suggested using virtual field trips as a 
method of improving students' critical thinking and 
cultural sensitivity while at the same time exposing them 
to locations relevant to social studies curriculum.
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Three areas of focus for the .creation of a virtual 
field trip in social studies were: effective social 
studies instruction, effective virtual field trips, and 
virtual field trip design and development. Literature for 
each area focused on using the instructional desigp 
process to create effective and user-friendly virtual 
field trips.
Elementary Social Studies Instruction
Elementary school social studies instruction in the
United States has changed in recent years from a 
principally white Anglo-Saxon protestant focus to a more 
diverse and multi-cultural perspective. With the 
transition to social studies instruction that encompassed 
multiple viewpoints, educators began to increase the focus 
on critical thinking skills. Teachers expected that such 
higher level thinking skills would better prepare their 
students to become informed participants in their society.
Fertig (2005) wrote that "teaching and learning history 
in elementary school prepares children for living in a 
democratic society in which citizens are expected to 
interpret the meaning and significance of controversial 
social issues from diverse perspectives" (p. 2). In order 
to develop the necessary critical thinking skills to 
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understand history, Fertig (2005) explained that such 
instruction should focus on developmentally appropriate 
skills.
However, some researchers argued that teaching 
students to think critically does not go far enough in 
addressing the human element of social studies. According 
to Brice (2003), "we need . . . models of approaching 
knowledge, texts, and 'others' that are as deliberate in 
fostering care and responsiveness as conventional critical 
thinking fosters deliberation and decision making" (p. 
248). Brice (2003) went on to explain that traditional 
critical thinking skills should not be abandoned, but 
should be taught in addition to teaching students the 
benefits of "suspending judgment and being receptive in 
order to understand someone or something" (p. 248).
Several researchers agreed that teaching critical 
thinking and an understanding of the human elements 
related to social studies had a positive impact on student 
understanding. Unfortunately, due to strict state 
standards and testing criteria, many teachers felt it was 
impossible to teach their students effectively the 
necessary skills needed. Furthermore, Barton and Marks 
(2000) conceded that social studies was often seen as less 
important than other subjects and was therefore frequently 
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neglected in elementary school classrooms. When social 
studies instruction did take place in elementary school 
classrooms, many teachers would use their limited time to 
cover as much content as possible by having "... 
students memorize the names of famous people and the 
meaning of historical events as they appeared in the 
textbook or curriculum guide, where interpretation is 
presented as fact" (Barton & Marks, 2000, p. 3). This 
instructional method did nothing to enhance students' 
abilities to interpret historical data.
Effective Social Studies Methods
Given that effectively teaching the important higher- 
level skills of social studies in the elementary classroom 
was difficult at best, it became evident that teachers 
should use the most effective instructional strategies. 
Hoge (2000) said that the most effective social studies 
instruction promoted "the development of knowledge, 
skills, attitudes, and a predisposition to civic action 
that helps extend the blessings of liberty to all 
citizens," and that such instruction helped "all students 
perceive themselves as intelligent and caring humans . . .
capable of generating new insights into the nature of 
social reality . . ." (p. 3). The available research on 
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this topic suggested several approaches to effective 
social studies instruction that ranged from thematic units 
to collaborative groupings.
■Researchers indicated that social studies instruction 
should include all of the traditional elements of 
effective instruction. Edinger (2004) indicated that the 
most effective social studies instruction begins with 
clear and measurable objectives that build upon students' 
prior knowledge. In addition Edinger (2004) went on to 
illustrate that given the interpersonal nature of social 
studies, students should be encouraged to work 
collaboratively to complete appropriate higher-level class 
work such as "writing activities, construction and art 
experiences, dramatizing, orally reporting, discussing, 
comprehension of ideas . . .", and that such work was in
addition to traditional "reading, listening, and speaking" 
(p. 243).
Box and Little (2003), concurred with Edinger (2004?) 
that effective social studies instruction could include a 
small cooperative group. Box and Little (2003) went on to 
describe the "jigsaw approach:"
a method of classroom instruction that incorporated 
the beneficial aspects of small-group cooperation and 
peer teaching into the tightly structured environment
15
of the traditional classroom . . . [in which],
students, through teaching and listening in 
cooperative learning situations, depend on each other 
for instruction (p. 285).
The researchers also suggested using an advanced graphic 
organizer to keep students on task and to help them 
understand the content. Furthermore, the authors argued, 
"the use of such small groups and advanced organizers 
should serve as a supplement to conventional instruction, 
rather than an alternative to it" (Box & Little, 2003, p. 
287) .
Additional research presented a variety of other 
methods for effective social studies instruction.
Hedrick, Harmon, and Linerode (2004) recommended that 
students should focus on learning new information multiple 
times within a variety of contexts because such practices 
placed a higher level of importance over instructional 
practices that focus on simple memorization. Furthermore, 
Hoge (2000) presented a variety of practices that increase 
students' social studies understanding which include using 
a thematic approach to integrate social studies content 
across curriculum and using maps, globes, and other visual 
pieces "as a means of developing children's understanding 
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of their world" (p. 5). Hoge (2000) also strongly 
recommended including current events into social studies 
instruction.
The desire to help students gain a greater 
understanding of social studies coupled with increased 
pressure for time and achievement has become somewhat 
overwhelming to teachers (Edinger, 2004). While 
instructional resources in social studies were readily 
available, teachers began to look for multimedia resources 
to supplement their instruction and assist students in 
gaining knowledge, as well as in allowing students to 
create presentations of what was learned.
Social Studies and Technology
Much of the research involving using multimedia as a 
social studies teaching method focused on problem based 
learning models in which small groups of students worked 
together to find a solution to a series of questions. 
Zumbach, Kumpf, & Koch (2004) presented a study comparing 
traditional lecture based social studies instruction with 
problem based learning in which they concluded that, 
"children in the [Problem Based Learning] class showed a 
higher intrinsic motivation and an egual gain in 
declarative knowledge than children in the traditional 
lecture-based class assessed with knowledge tests" (p.
17
34). Zumbach et al. (2004) went on to assert that 
students participating in problem based learning had 
greater rates of long term retention than those students 
from lecture based classes. In addition, multimedia 
enhanced the problem based learning approach by allowing 
for, "free exploration, information on demand, [and] 
authentic learning . . ." (Zumbach et al., 2004, p. 35).
Fitch (1997) presented a method in which a website 
could be used as a multimedia tool for project learning. 
Fitch's (1997) method involved creating an online 
hypermedia book in which students can access information 
in a non-linear manner. The format for Fitch's (1997) 
hypermedia book was that of a web page with a home page 
that, "lays out the argument I [Fitch] want to make and 
includes many links to other topics . . . [that] also
includes links to the rest of the story" (p. 429). This 
multi-layered approach allowed Fitch's (1997) students to 
follow the prescribed content while simultaneously 
exploring new and relevant information in their quest for 
knowledge.
Teaching content with multimedia and hypermedia 
provided students with a greater opportunity to gain a 
deeper understanding of content that they would likely 
achieve with more traditional instructional methods. Such 
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electronic instructional methods were instrumental in the 
creation of, and instruction with, virtual field trips. 
When used in elementary school classrooms, multimedia and 
hypermedia have effectively provided students with a means 
for creating and building their own individual knowledge 
base.
While teachers have long used hypermedia and 
multimedia technology to supplement their social studies 
instruction, the Internet proved to revolutionize the 
methods used. With the dawn of the Internet, teachers 
were able to draw from an enormous range of resources. 
Risinger (1999) pointed out several examples detailing how 
teachers could use the Internet to enhance their 
instruction. Risinger (1999) emphasized the availability 
of photographs and artwork of historical events, virtual, 
field trips of historical locations, and the availability 
of creative lesson plans as evidence of how the Internet 
has transformed elementary school social studies.'
One example of how the Internet affected social 
studies instruction was the WebQuest. Zukaris (2000) 
explained how the WebQuest, originally created by Bernie 
Dodge at San Diego State University, "provides a framework 
in which active learning and knowledge construction can 
take place" (p. 68). Zukaris (2000) went on to describe 
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how WebQuests promoted many of the cooperative learning 
experiences discussed by Edinger (2004). Furthermore, 
WebQuests also provided teachers with opportunities to 
customize instruction to student strengths in a more 
efficient manner.
Another tool available for teachers to use was the 
virtual field trip. Peterson & Melber found that "with 
tightening budgets, many educators are limited in the 
number of field trips they can take, and some are unable 
to access transportation for destinations not within 
walking distance" (p. 20). Virtual field trips could 
provide a solution to such a dilemma by allowing classes 
to explore concepts or locations previously inaccessible.
Effective Virtual Field Trip
Instruction
Current literature contained mixed views regarding 
the effectiveness of teaching with virtual field trips, 
especially when using such instruction in place of 
traditional field trips. Much of the research in this 
field appeared to indicate that virtual field trips could 
be extremely successful teaching tools that help students 
gain a deeper understanding of content. Detractors felt 
virtual field trips should not be used in place of 
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traditional field trips when one was available; however, 
they acknowledged that virtual field trips may be 
beneficial prior to, or immediately following, an 
authentic field trip.
Advantages
The advantages of virtual field trips were numerous. 
Belanger and Jordan (2000) cited various advantages to 
using virtual field trips including: the ability for 
learners to control the pace and completion times of 
presentations, the ability to instruct varying learning 
modalities, the ability to increase teacher flexibility, 
and the ability of students to visit any location in the 
world without leaving their classrooms. In addition, 
Tuthill & Klemm (2002) stressed the safety and decreased 
liability of virtual field trips when compared to that of 
conventional field trips, as well as the ease of finding 
supplementary information related to the virtual field 
trip topics and locations.
The methods for teaching with virtual field trips 
were as varied as the availability of such excursions. 
Teachers may have chosen to use virtual field trips prior 
to, or following, a traditional field trip. They might 
also have elected to use virtual field trips as a whole 
class activity when a physical field trip was not 
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possible. Furthermore, teachers may have assigned virtual 
field trips to individual students as enrichment or 
supplemental learning activities.
Research indicated that virtual field trips did not 
necessarily make an effective substitute to a traditional 
field trip when one was possible; however, virtual field 
trips could significantly enhance the knowledge and 
understanding gained through a conventional field trip. 
Klemm and Tuthill (2003) stated that teachers might use 
virtual field trips to preview sites and "prepare students 
to engage in the actual on-site activities" (p.178) of 
traditional field trips. In addition, they also indicated 
that educators might use virtual field trips to review 
trip information and to "connect learning with the ongoing 
classroom curriculum" (Klemm & Tuthill, 2003, p. 178). 
Furthermore, research conducted by Spicer and Stratford 
(2001) confirmed that virtual field trips were most 
effective when used prior to or immediately following a 
conventional field trip.
Allowing students to take virtual field trips 
individually as a supplemental or enrichment activity also 
provided many benefits. Foley (2003) illustrated the 
benefit of flexibility provided by virtual field trips, 
especially when such trips met the needs of a variety of 
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students by providing them with various options to pursue. 
In addition^ because they were working individually, 
students took virtual field trips whenever they believed 
it was appropriate and with minimal classroom disruption. 
Such flexibility also provided teachers with numerous 
opportunities for differentiated instruction.
While teaching virtual field trips in conjunction 
with traditional field trips and allowing students to take 
virtual field trips independently were the most 
traditional methods of teaching with virtual field trips, 
numerous alternative methods existed. Zukis (2000) 
suggested other options might include whole class and 
small group webquests related to specific sites or topics. 
Stevenson (2001) discussed how virtual field trips might 
be an effective way to share personal travels with 
students, especially when such information related to 
curriculum. Taking a step beyond a mere virtual field 
trip, Antoniewicz (1999), presented a scenario in which 
students communicated electronically with other classes 
located at or near proposed virtual field trip locations.
Frederick (1999) provided additional reasons for 
teachers to include virtual field trips in their 
curriculum by suggesting that, "since many of the virtual 
field trip sites are designed specifically for education, 
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they feature lesson plans and student activities, many of 
which are interactive" (p. 4), thus making the teacher's 
job easier by limiting the preparation time needed to 
prepare for or arrange a traditional field trip. 
Disadvantages
Research also listed a variety of disadvantages to 
using virtual field trips, especially when exercised as a 
replacement to a traditional field trip. Lauzon, Gallant, 
and Rimkus (2002) pointed out that because of the high 
level of literacy that computer based learning experiences 
require of learners, students with limited reading ability 
and English Language Learners might have difficulties 
comprehending content presented in virtual field trips. 
In addition, several studies indicated that unavailable 
and/or non-functioning hardware and software could limit 
the effectiveness of virtual field trips. Furthermore, 
student surveys conducted by Spicer & Stratford (2001) 
indicated that approximately twenty percent of students 
reported "getting lost" while navigating a virtual field 
trip. Additionally, Spicer & Stratford's (2001) research 
revealed that students did not view virtual field trips as 
a "substitute for a real field course" (p. 351).
24
The available research indicated that there was no
substitute for a traditional field trip, and•that virtual 
field trips, while beneficial in many aspects, could not 
duplicate the environments and experiences provided by an 
actual field trip. The literature also pointed out 
various additional flaws of virtual field rips such as 
necessary literacy skills and the possibility of hardware 
and software restrictions. However, the majority of 
current research suggested that virtual field trips served 
as a good alternative when an actual field trip was not 
possible. Furthermore, research conducted by Spicer & 
Stratford (2001) also demonstrated that virtual field 
trips could be a valuable tool in preparing students for, 
as well as reviewing with students following, an actual 
field trip.
Virtual Field Trip Design and
Development
Little research existed that specifically detailed 
the most effective methods of creating web-based virtual 
field trips. However, such virtual field trips generally 
were created using principles of effective website design 
and traditional design and development models. Likewise, 
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the specific research available for creating virtual field 
trips followed traditional website design and 
instructional design principles.
Clark, Hosticka, Schriver, and Bedell (2002) used the 
ADDIE model in developing a systematic manual for creating 
virtual field trips. However, variations of the 
traditional ADDIE model, including rapid prototyping, were 
found to be highly effective in instructional design.
Clark, Hosticka, Schriver, and Bedell (2002) described the 
process creating virtual field trips as being "as simple 
as using digital pictures and text in Microsoft PowerPoint 
or Hyper Studio or as complex as using digital video and 
panoramas in Macro Media Director" (p. 6) . The authors 
also stressed that placing a virtual field trip on some 
sort of storage medium might be more effective than on the 
Internet due to speed and reliability issues (Clark, et 
al., 2002).
Design and Development Process
Educators created the majority of virtual field trips 
using the "core elements of analysis, design, development, 
implementation, and evaluation (ADDIE) to ensure 
congruence among goals, strategies, and evaluation" 
(Gustafson & Branch, 2002, p. 21)'. Gustafson & Branch 
(2002) went on to explain that while the ADDIE process is 
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fundamental to the creation of all instructional media, 
several elements were key to the development of virtual 
field trips and other instructional design activities. 
Gustafson & Branch (2002) listed the following as 
necessary elements to the design and development of 
instructional design activities:
1. Instructional design is learner-centered.
2. Instructional design is goal-oriented.
3. Instructional design focuses on real-world 
performance.
4. Instructional design focuses on outcomes that can 
be measured in a reliable and valid way.
5. Instructional design is empirical.
6. Instructional design typically is a team effort
(p. 21).
Research indicated that, while the above listed 
elements were not designed specifically for virtual field 
trips, following an established instructional design model 
increased the likelihood of creating a more effective 
virtual field trip.
While each of the five elements of instructional 
design were important to the creation of a successful 
virtual field trip, none was as important as the analysis. 
Peterson (2003) expressed that, "in the analysis phase, 
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the designers' main consideration is the target audience. 
Cennamo and Kalk (2005) felt that, "Although classic 
models such as ADDIE are presented in a linear sequence, 
instructional design is rarely practiced that way" (p. 4), 
and as such, analysis might be repeated after each 
completed step in the design process. Cennamo and Kalk 
(2005) also explained that analysis should include 
discovering "the learners' information needs, prior 
experiences, beliefs, and values relevant to the topic of 
instruction" (p. 5).
Research indicated that the design and development of 
instructional materials could begin while the initial 
analysis was still being completed. One example of such a 
method for instructional design was the rapid prototyping 
model. Dorsey, Goodrum, & Schwen (1997) described the 
steps of design and development with the rapid prototyping 
model. Following initial analysis, Dorsey et al. (1997) 
demonstrated that design and development goes through five 
levels: the first level involved creating a "vision", the 
second level involved experimenting with conceptual 
prototypes of a product, the third level involved the 
designer experimenting with "hands-on mock-up prototypes", 
the fourth level involved the designer "pilot testing with 
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working prototypes", and the fifth level concluded by 
soliciting feedback from users and modifying the design as 
needed.
The fifth step of the rapid prototyping model was, in 
effect, the beginning of the implementation and evaluation 
segments of the ADDIE model. Cennamo and Kalk (2005) 
described how designers completed formative evaluations 
"throughout each phase of the instructional design 
process" by ". . . actively seeking comments, criticisms,
and suggestions from clients . . ." (p. 125). The
designers would then use the feedback from the formative 
evaluations to fine-tune their product. Cennamo and Kalk 
(2005) went on to explain that designers should perform a 
summative evaluation ". . . after the final product is in
use in the field," and that it was best for such an 
evaluation to occur after all of the ". . . initial kinks
are resolved and the program is fully implemented" (p. 
125) .
Effective Website Design for Virtual
Field Trips
Creating web-based virtual field trips, required 
instructional designers to incorporate effective website 
design principles from the earliest conceptual and mock-up 
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prototypes to the final published site. Cook & Dupras 
(2004) stressed, "The most effective websites creatively 
integrate content with the power and flexibility of the 
web to enhance learning rather than merely replicate 
traditional methods" (p. 700). The most important 
component Cook & Dupras (2004) suggested for creating an 
effective educational website was to "keep each element of 
the website focused on the educational objective" and to 
remove any element that "does not have a teaching purpose" 
(p. 700).
In addition to keeping a website focused on content, 
certain design principles needed to be utilized in order 
to create the most beneficial experience for users. 
According to the United States Department of Health and 
Human Services (n.d.) website, the most effective websites 
maintained information in a hierarchical level with the 
most information of greatest importance located in the 
most prominent page position. Additionally, Cook & Dupras 
(2004) recommended maintaining easy to use navigation 
throughout the website with "clearly identified 
hyperlinks" (p. 702) for both internal and external 
navigation.
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. Following effective website design principles 
provided a good foundation for the creation of a virtual 
field trip. However, given that designers generally 
created virtual field trips for specific groups of 
students, research provided additional suggestions for 
site design. Cox & Su (2004) recommended a constructivist 
approach in which older students had the ability to 
control navigation to content within a virtual field trip 
that met their needs and interests. This approach, 
however, did not appear as effective with younger students 
who were easily distracted. Cox & Su (2004) went on to 
stress that students should continually reflect upon their 
learning as they proceed through a virtual field trip. 
One method researchers suggested for adding reflection to 
a virtual field trip was the.inclusion of "online pretests 
and posttests . . . with correct answers and justification
provided immediately" (Cook & Dupras, 2004, p. 702). 
Other methods for adding reflective elements to virtual 
field trips included "cooperative learning activities so 
students interact with each other," and "authentic 




With the many demands elementary school teachers 
faced, maintaining an effective social studies curriculum 
was difficult. Standards, testing requirements, and 
financial issues prevented teachers from focusing on the 
valuable critical thinking skills necessary in proper 
social studies instruction. To address those issues, 
teachers began to use technology as a tool for increasing 
students understanding of subject matter and to build 
essential critical thinking skills. One such tool 
employed by teachers was the virtual field trip. The 
virtual field trip allowed teachers to take their students 
to new and exciting places without ever leaving the 
classroom.
Effectively using virtual field trips as an 
instructional tool provided teachers with numerous 
advantages. Teachers were able to expose students to 
locations without the liability, transportation, time, and 
cost issues normally associated with a field trip. 
However, studies reported that most students felt such a 
virtual excursion could not take the place of a 
traditional field trip. Instead, students felt that when 
it was possible to visit a location, virtual field trips 
helped improve their understanding of the location. When 
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teachers used virtual field trips in the classroom, they 
often employed methods that allowed students to work at 
their own pace in small cooperative groups to solve a 
problem or series of problems.
Creating a virtual field trip for use in the 
classroom could be as simple or as difficult as necessary 
to meet the stated objectives. However, when creating an 
online virtual field trip educators needed to remember the 
importance of using effective website design principles. 
Designing an effective virtual field trip for classroom 
use generally involved following the traditional ADDIE 
model of instructional design. One instructional design 
model based on the ADDIE process that designers often used 
in creating virtual field trips was rapid prototyping. 
With rapid prototyping, designers repeatedly created and 
revised prototypes until they had produced a final 
product. While virtual field trips could not fully 
replace a conventional field trip, they provided an 






The design and development of this virtual field 
trip followed a modified version of the traditional 
Analysis, Design, Develop, Implementation, and Evaluation 
(ADDIE) model from which rapid prototyping was employed 
throughout the entire process. Utilizing rapid 
prototyping during the complete design and development 
procedure allowed for immediate feedback and modification 
of product elements while other components were still in 
production. Following this process limited the number of 
changes needed following complete product alpha and beta 
testing.
Analysis
Combining a rapid prototyping approach with the 
traditional ADDIE model required a two-stage analysis 
format. Completion of the initial analysis stage occurred 
prior to commencing prototype development. This stage 
identified the end users, examined appropriate California 
content standards, and collected opinions from subject 
matter experts regarding necessary components. The 
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secondary analysis stage occurred upon completion of each 
prototype. This stage addressed each prototype's ability 
to meet the goals identified in the initial product 
analysis.
Initial Analysis
Initial analysis for this virtual field trip 
identified the target audience as fourth grade teachers in 
California. The target audience would use this virtual 
field trip with their classes primarily as a supplemental 
activity prior to taking a field trip to one of the 
twenty-one California Missions. Given the importance of 
the California Mission System within the California fourth 
grade content standards, teachers were expected to have 
exposed their students to events leading up to the 
establishment of the missions, major participants in the 
mission system, and the locations of all twenty-one of the 
California missions prior to using this resource.
Initial analysis also focused on what standards the 
virtual field trip should address. According to the 
History-Social Science Content Standards for California 
Public Schools, fourth grade students were expected to 
"describe the social, political, cultural, and economic 
life and interactions among people of California from the 
pre-Columbian societies to the Spanish mission and Mexican 
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rancho periods" (California State Board of Education, 
2000, p. 13). The specific strands for this project dealt 
with factors related to the establishment and location of 
Spanish missions, as well as the impact they had on 
California history. The strands addressed were as 
follows:
• Describe the mapping of, geographic basis of, and 
economic factors in the placement and function of the 
.Spanish missions; and understand how the mission 
system expanded the influence of Spain and 
Catholicism throughout New Spain and Latin America.
• Describe the daily lives of the people, native and 
nonnative, who occupied the presidios, missions, 
ranchos, and pueblos.
• Discuss the role of the Franciscans in changing the 
economy of California from a hunter-gatherer economy 
to an agricultural economy.
• Describe the effects of the Mexican War for
Independence on Alta California, including its 
effects on the territorial boundaries of North 
America.
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• Discuss the period of Mexican rule in California and 
its attributes, including land grants, secularization 
of the missions, and the rise of the rancho economy 
(California State Board of Education, 2000, p. 13).
In order to ensure that the site contained 
appropriate grade level content, a small focus group of 
five current and former fourth grade teachers convened to 
discuss site elements. The focus group members were 
selected to serve as subject matter experts (SMEs) because 
of their extensive experience with teaching fourth grade 
social studies. This group met to discuss the information 
described in the standards, as well as how it applied to 
the creation o,f such a resource. The focus group received 
the following questions prior to the initial meeting:
• What content do you currently teach related to the 
California Mission System?
• What content do you wish you could teach related to 
the California Mission System?
• How do you currently use technology in your 
classroom?
• Have you ever used the internet as an instructional 
resource?
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• Have you ever heard of a Virtual Field Trip?
• Have you ever taken your class on a Virtual Field 
Trip?
• If you were to take your class on a Virtual Field
Trip of Mission San Diego de Alcala, what information 
would want them to learn?
• If you were to take your class on a Virtual Field
Trip of Mission San Diego de Alcala, what features 
would you want the Virtual Field Trip to contain?
• If you were to take your class on a Virtual Field
Trip of Mission San Diego de Alcala, what activities 
would you want the Virtual Field Trip to contain?
• If you were to take your class on a Virtual Field
Trip of Mission San Diego de Alcala, what assessment 
activities would you want the Virtual Field Trip to 
contain?
• Do you have any other comments or ideas regarding a 
Virtual Field Trip of Mission San Diego de Alcala?
The focus group discussed the above questions, as 
well as site design and content elements that might be 
appropriate for fourth grade students. The group also 
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discussed appropriate activities and resources the site 
should include to enhance, as well as to demonstrate 
student learning.
While the focus group primarily dealt with site 
content and design characteristics, a small portion of the 
discussion dealt with group members' lack of technology 
usage in their classrooms. One teacher indicated -that he 
only rarely used the Internet as a resource for lesson 
planning. The same teacher also mentioned, that he only 
used classroom computers for reading and math drill 
activities. Another teacher indicated that while she 
often used the Internet for lesson planning, she rarely 
incorporated technology into her lessons.
With the revelation that focus group members were not 
eager to implement technology into their curriculum, the 
meeting focus shifted to discuss what elements a virtual 
field trip would need to contain for them to intend to use 
it with their classes. All five of the teachers agreed 
that the primary element any online resource would need 
would be ease of use. Various members went on to suggest 
that a site should have easily accessible graphics, large 
legible text, and a simple navigation system. One teacher 
also suggested that the site should include.some sort of a 
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game to increase student interest, as well as to allow 
students to self-assess their comprehension of the virtual 
field trip.
Following the discussion on appropriate site visual 
and navigation elements, the focus group discussed 
necessary elements for a virtual field trip of Mission San 
Diego de Alcala. The group felt a site designed to 
introduce students to one of the California Missions 
should include a brief history of the mission. The 
members also suggested that students might need a visual 
representation of the layout of the mission with multiple 
visuals. Finally, several of the focus group members 
suggested creating online activities for students to 
complete upon completing the virtual field trip; however, 
one teacher stressed the need to include printable paper­
based activities for classrooms with limited computer 
access.
Initial prototype design began immediately following 
the initial focus group meeting. The initial designs 




Secondary analysis occurred throughout the design and 
development sections of the ADDIE process. Upon 
completion of each prototype, one or more of the SMEs 
would review the product. After examining the prototype, 
the SME(s) would assess which elements adhered to the 
project objectives. The SME(s) would then address ways of 
improving portions of the prototype to better meet teacher 
and student needs. This process also served as both a 
formative project evaluation and as an Alpha test.
The nature of secondary analysis in this rapid 
prototyping based project made it an integral part of the 
design and development components of the ADDIE model. 
While the previous paragraph briefly summarized the 
secondary analysis process, more detailed information on 
the secondary analysis was placed in the design and 
development section of this chapter.
Design and Development
Full-scale product design and development commenced 
upon completion of the initial analysis. This approach 
followed a rapid prototyping model of resource development 
in which trial products were completed, tested, and 
modified multiple times prior to implementation. Due to 
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the usage of the rapid prototyping model in creating this 
resource, the design and development occurred 
simultaneously and as such were discussed together in this 
section. In addition to combining the product's design 
and development, this approach afforded the opportunity to 
continue product analysis throughout the entire process.
The design and development process consisted of two 
phases occurring simultaneously. The first phase focused 
on creating the overall site layout while the second phase 
dealt with presenting specific content in the most 
effective manner. Each phase consisted of multiple 
prototypes that were tested and modified based upon input 
from SMEs and other testers.
Phase One Prototypes
The first phase of product development dealt 
primarily with content organization and site layout. This 
phase consisted of four separate prototypes. The first 
prototype was a series of sketches displaying a site home 
page and templates of five categorical section home pages. 
The second prototype consisted of an initial web-based 
site with a home page and five categorical template pages 
similar to the initial prototype. The third prototype 
followed the same design as the second prototype, but 
added an index page to the site and consolidated two of 
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the categorical pages into one single page, thus leaving 
the site with a home page and four categorical template 
pages. The fourth, and final, site prototype modified the 
index page design and added a page with important 
information for teachers using the site.
Prototype One. The first prototype (see Figure 1) was 
a series of hand-drawn sketches portraying a home page 
with an image of the mission and links to five categorical 
template pages. The prototype also displayed drawings of 
each of the five categorical template pages. The five 
categories were: mission history, mission locations, 
mission tour, mission links, and mission activities. Each 
of the categorical template pages served as an 
introduction to that category and as a launching point for 
any activities contained within that section. All content 
for each section used the same template as the categorical 
home page. Each page contained a masthead banner at the 
top of the page identifying the section with rollover 
navigation buttons to other categories located on the left 
side of each page. Page content was presented in the 
remaining page area. Additionally, each categorical page 
was to be color coded with all pages within each category 
following the same color scheme. The color-coding would 
43
assist teachers in directing students to specific 
locations within the site, as well as helping students 
understand which section they were in at any given time.
Figure 1. Original Hand-Drawn Sketch of Index Page
Prototype One Analysis. Three SMEs were present to 
assist with the analysis for the initial prototype. The 
SMEs each reviewed the six template sketches. The SMEs 
then asked questions pertaining to each of the prototype 
sketches. The SMEs agreed that a resource based upon the 
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sketches would likely be an effective tool to meet the 
project's objectives. However, the group did express 
concern related to navigation within the site. The SMEs 
understood that each element would be color coded, but 
they were having difficulties visualizing how such color­
coding would be incorporated into the product to assist 
students and teachers in the learning process. They were 
also concerned that students and teachers might need an 
"avenue of escape" should they get "lost" in the sight 
(Anonymous, personal communication, October 5, 2005).
Prototype Two. The second prototype moved beyond 
sketches and presented the product in a web-based format.
This prototype, as well as all future site layout 
prototypes, was created using Macromedia Dreamweaver MX 
2004 to create the site layout and Macromedia Fireworks MX 
2004 to create masthead banners, rollover buttons, and to 
modify certain images as needed.
This prototype was similar to the first paper and 
pencil prototype; however, slight modifications were made 
to the layout and design, based upon input from the SMEs 
consulted about the first prototype. The product 
continued to have a site index page and five categorical 
template pages; however, in this prototype, the main index 
page consisted of little more than links to each of the 
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five categorical template pages. The categorical pages 
remained true to the original design with an identifying 
masthead banner on the top and rollover navigation buttons 
on the left side. Each categorical page contained a 
unique background color that coincided with the text 
background color for the navigation rollover button to 
that category. The background colors were intended to 
assist users in identifying their location within the 
site. One addition was made to the categorical templates 
with the addition of a rollover link to the site home 
page.
Prototype 2 Analysis. All five of the SMEs were 
present to review and provide feedback on the second 
prototype. The conversation began by discussing 
correlations between the first and second prototypes and 
whether or not the SMEs felt the changes were an 
improvement. The three group members that participated in 
the analysis of the first prototype agreed that the 
background color schemes for each section helped them 
understand the categorical navigational structure of the 
website. They also expressed approval that a "home" link 
had been incorporated into the site design should they get 
"lost" when navigating (Anonymous, personal communication, 
October 10, 2005). The two SMEs that were not present for 
46
the analysis of the initial prototype agreed that they 
liked the color-coded section backgrounds and felt they 
would ease navigation within the site.
While the SMEs approved of the overall prototype 
design and felt it would serve as an effective 
instructional delivery method, one of the members 
questioned the rationale behind having two separate 
sections devoted to links and activities. This SME felt 
adamant that a complete section dedicated to links was 
unnecessary and that incorporating the links and 
activities into one "resources" section would improve the 
overall sited design and efficiency of the virtual field 
trip (Anonymous, personal communication, October 10, 
2005). Other group members agreed that the site might 
become more effective and easier to navigate with fewer 
sections.
Prototype Three. The third prototype involved the 
completion of the site home page and the consolidation of 
the links and activities categorical template pages. The 
completed home page contained a masthead banner welcoming 
users to the site along with rollover navigation buttons 
to each of the categorical template pages. The home page 
also contained a brief introductory message and an image' 
of the exterior of the mission located directly beneath 
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the text. • On the bottom of the page was a link to a 
separate page that provided teachers with a written 
introduction to the site that emphasized the virtual field 
trip's primary use as a supplement to a physical field 
trip to a mission.
Prototype Three Analysis. All five of the SMEs were 
present to discuss the third site prototype. Since much 
of the design remained constant, discussion focused on the 
two new elements presented in this prototype: the 
consolidated sections, and the newly designed index page.
Reaction to the consolidated sections was extremely 
positive. All five of the SMEs agreed that combining the 
mission links and the mission activities sections made 
sense and presented a much more powerful and user-friendly 
resource for teachers.
Reaction to the index page was mixed. Two of the
SMEs found no flaws with the index page and felt it 
effectively introduced the site. The remaining three SMEs 
mentioned that the page looked "haphazard" and that it 
should include information to assist teachers in using the 
site with their classes (Anonymous, personal .
communication, October 20, 2005). When asked how to 
elaborate on how the page could be improved, one SME 
suggested aligning the welcome message on the left side of 
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the page adjacent to the left handed navigation bar and 
then placing the mission picture on the right side. 
Another SME suggested adding a link at the bottom of the 
page for teachers to find out how to use the resource with 
their classes.
Prototype Four. Taking the suggestions from the
SMEs, The fourth prototype (see Figure 2) consisted 
entirely of adjustments to the index page and the addition 
of an information page for teachers. The newly designed 
index presented the elements from the previous prototype 
in a slightly different layout with the welcome text 
shifted to the left and the mission photograph relocated 
to the right of the welcome text. On the bottom of the 
page was a separate link entitled "Information for 
Teachers" that led to a separate text-only page 
instructing teachers on the benefits of using the resource 
as a supplemental activity before or after taking a 
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Figure 2. Screenshot of Prototype Four.
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Prototype Four Analysis. Analysis for the fourth 
prototype occurred via email. This approach may have been 
convenient, but it lacked interaction between the SMEs. 
Additionally, while the responses to the new prototypes 
were all positive, they lacked detail and did not offer 
any insightful comments. However, as there were no 
additional concerns to address, the existing prototypes 
became the foundation for developing and presenting 
content for each section.
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Phase Two Prototypes
The second phase of the design and development 
process dealt with designing and developing content for 
each of the four resource sections. The content for each 
section was designed and developed independently in order 
to most effectively teach the stated objectives. The 
result was a resource with a variety of instructional 
approaches to teach important different content.
Mission History Section Design and Development. The
Mission History section followed a complex design and 
development process that began with an idea to teach 
students about the history of Mission San Diego de Alcala 
using streaming videos. The design and development then 
focused on two separate elements: creating the videos, and 
presenting the videos. The resulting product involved 
multiple software applications to present the videos in an 
efficient and effective manner.
Video Creation. Creating the streaming videos 
began with researching information on Mission San Diego de 
Alcala's history. The original idea was to create one 
video; however, it became obvious that one video would not 
be a practical method of presenting such a large amount of 
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content. Therefore, it became necessary to create ten 
separate movies with no single video longer than one 
minute ten seconds in length.
Prototype One. With the research complete, 
the script writing commenced with a listing of important 
facts and events to include in the videos. A first draft 
of the script was then written based upon the most 
important information from the Mission's past. The script 
contained ten independent sections and included an 
introduction, as well as information from nine different 
periods from the Mission's history.
One of the SMEs then volunteered to edit the script.
She offered several suggestions to clarify the script and 
make it more understandable for fourth grade students.
Following initial script editing, a new 
prototype was prepared with all of the suggested 
revisions. The same SME edited the revised script and 
then made additional content related suggestions for 
improving the product. This process repeated itself 
several times until the completion of a final draft of the 
script. All five of the SMEs then reviewed the final 
script. They each felt that the information was accurate 
and well presented, but were unsure how it would be 
presented in movie form.
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Prototype Two. The second prototype 
involved the creation of ten videos. The videos were 
created using Microsoft Photo Story 3 software. Each 
video included both historical and current still 
photographs that either panned to the left or right or 
zoomed in or out from a specific image. Each photograph 
was on the screen for several seconds as the motion 
progressed. Along with each photograph, a voice narrated 
the script.
Prototype Two Analysis. The SMEs viewed 
the videos and offered suggestions related to relocating 
photographs and realigning the videos' narration. One 
major area of concern was difficulties in understanding 
the narration due to the lack of a decent microphone to 
record audio.
Prototype Three. For the third prototype, 
the same overall format was employed; however, several 
photographs in the videos were relocated to better 
coincide with the script. Additionally, an external 
microphone was used to re-record the narration.
Prototype Three Analysis. Upon reviewing 
the revised videos, the SMEs agreed they were much easier 
to understand. One SME did express concern that with the 
more sensitive microphone, several sections included 
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distracting background hissing and popping. He suggested 
re-recording the audio with some sort of a barrier between 
the speaker and the microphone to minimize background 
interference.
Prototype Four. The fourth prototype was 
identical to the previous prototype with the exception of 
the revised audio. The SME that suggested re-recording 
the audio felt the new audio greatly improved his ability 
to focus on the content.
Video Presentation. With all parties agreeing 
the videos were complete, the focus shifted to creating an 
effective method for displaying the videos. The most 
effective method for presenting the videos proved to be 
Macromedia Flash software; however, in order to stream the 
videos, the movies needed to be encoded into Flash Movie 
Format (.flv) using Riva Video Encoder software.
Prototype One. The first prototype 
consisted of two sketches each representing different 
scenes from the proposed Flash file. The first sketch 
focused on a welcome navigation scene that users would 
encounter when navigating to the page. The second sketch 
focused on how to present the individual movies.
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The sketch of the introductory scene contained 
centered writing along the top that welcomed visitors to 
the History of Mission San Diego de Alcala. An image of 
the Mission was immediately below the writing. A simple 
enter button was placed beneath the mission image.
.The sketch of the movie presentation pages' layout 
contained four components: a title, a textbox, 
navigational buttons, and streaming videos. The scene 
title was located at the top of the scene. The navigation 
buttons were placed in a horizontal row along the bottom 
of the scene. The text and video boxes were placed 
between the title and navigation buttons with the textbox 
located to the left of the videos.
Prototype One Analysis. Two SMEs examined 
the prototype sketches and offered suggestions for 
improvement. One suggested that adding motion animation 
to the welcome page might engage students to more actively 
participate when viewing the videos. The same person also 
suggested adding a rollover feature to the navigation 
buttons to improve usability.
Prototype Two. The second video 
presentation prototype used Macromedia Flash to create 
eleven Flash scenes, each with multiple layers. The first 
scene served as a welcome and an introduction to the 
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history section of the virtual field trip. The second 
through eleventh scenes each housed a video and written 
content pertaining to one period of the mission's history. 
Each scene contained multiple layers. Each layer housed 
separate elements used in that scene.
Scene number one was entitled "welcome," and it 
functioned both to welcome users to the project and to 
introduce users to the navigation scheme. The scene 
included four layers. One layer contained the background 
for the scene. Two other layers contained animated images 
with motion tweening. The final layer contained an action 
scripted enter button used for navigating into the ten 
content scenes.
Scenes two through eleven were named for the 
historical event or period each represented. With the 
exception of content, each scene was set up in an 
identical fashion. Each scene consisted of three layers. 
One layer housed all of the text for the scene. The text 
included both the scene title and the content text. A 
second layer housed the pre-recorded and encoded streaming 
video. Finally, the third layer housed all of the 
navigation buttons. The navigation buttons consisted of 
video controls and rollover buttons that expanded and 
allowed users to navigate between scenes.
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Prototype Two Analysis. All five SMEs 
reviewed the second prototype. They all agreed that video 
presentation was effective. Two of the SMEs commented 
that by adding the text version of the script in addition 
to the audio, students would be able to use the resource 
in the classroom without disturbing the rest of the class. 
This format would also encourage students to read 
expository text in a supported non-threatening 
environment. Additionally, those students would also be 
able review the information from the movies without having 
to view the entire video again.
One concern the SMEs addressed was the confusing 
nature of the rollover buttons used to navigate between 
scenes. Due to difficulties with button creation, some 
rollovers did not perform as intended and were thus 
confusing to users. The SMEs suggested buttons with 
simpler actions that would not confuse users or take away 
from their learning experience.
Prototype Three. The third prototype 
followed the same format as the first prototype with the 
exception of the revised buttons. Instead of expanding 
and contracting as the previous buttons had, the new 
navigation buttons contained text with a background image.
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When the mouse rolled over the button, the background - 
retained the same size and position while turning white 
and leaving only the text.
Prototype Three Analysis. Four of the five 
SMEs felt the revised prototype was ready for 
implementation; however, one suggested that the videos 
might be too small to present to an entire class. She 
suggested giving users a choice between viewing the videos 
with the text and viewing the videos full screen 
(Anonymous, personal communication, January 10. 2006). 
She went on to explain that by giving users the choice, 
teachers could "present the videos to a class and then 
students could go back to the videos on their own to 
review the information" (Anonymous, personal 
communication, January 10. 2006).
Prototype Four. The fourth prototype took 
the suggestion of incorporating a choice between video 
with text and video without text. The resulting prototype 
included twenty-one scenes. The first scene remained 
mostly intact, but added two enter buttons, one for videos 
with text and one for videos without text. Scenes two 
through eleven added a button to direct users to the first 
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scene should they wish to view the videos without text. 
Scenes twelve through twenty-one were similar to scenes 
two through eleven, but featured video without text.
Scenes twelve through twenty-one were named according 
to the corresponding scene with text included. As with 
the text-included scenes, each scene was set up in an 
identical fashion. Each scene consisted of three layers. 
One layer housed the scene title. The second layer housed 
the pre-recorded and encoded streaming video. The third 
layer housed all of the navigation buttons. The 
navigation buttons were identical to those from scenes two 
through eleven.
Prototype Four Analysis. The completed 
prototype was presented to all five SMEs, as well as 
several other teachers and administrators from Valley View 
Elementary School. All were impressed with the product 
and felt it presented the Mission's history in a 
straightforward and user-friendly manner.
Mission Location and Tour Sections Design and 
Development. The Mission Location and Mission Tour 
sections both used QuickTime Virtual Reality (QTVR) 
software to create 360-degree views of locations. Since 
both sections used the same software, all of the QTVRs 
were created simultaneously. The first step in developing 
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both sections involved selecting locations and then 
creating QTVRs of those locations. Once the QTVRs were 
completed, presentation platform creation began.
Creating the QTVRs. Prior to creating the QTVRs 
for the Mission Tour and Mission History pages, all five 
SMEs met to discuss the content for these two sections. 
They were excited with the capabilities of QTVR and felt 
360 degree views of the mission grounds would 
significantly enhance users experiences. They also felt 
that as many QTVRs should be included in the final 'product 
as possible.
The SMEs then reviewed a map of Mission San Diego de 
Alcala and offered suggestions for locations to include. 
The locations suggested included the Mission Faqade, the 
Mission Sanctuary, Father Serra's Residence, The Mission 
Gardens, The Quadrangle, and front views of the exteriors 
of both locations. One SME suggested that there should be 
QTVRs of all the main locations a student might access 
during a physical tour of the mission.
QTVR creation began following completion of the 
suggested location list. Each QTVR was created using 
between fifteen and twenty still photographs taken at 
approximately a twenty-degree angle rotated around a fixed 
point. The photographs were then uploaded into Apple
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QuickTime Virtual Reality Author Studio software where 
they were organized. The program then stitched the images 
together to create a panoramic view of the location. The 
software then compressed the file into QuickTime movie 
format (.mov) for playback on any machine with the 
QuickTime Player software.
Mission Tour Platform Creation. The platform 
for presenting QTVRs for the Mission Tour changed multiple 
times throughout the design and development of the 
section. The result of the design and development process 
for this section contained a platform from which users 
could follow the same tour route as visitors to the 
Mission might, but at the same time allowed them to jump 
from one location to another if they needed specific 
information.
Prototype1 One. The earliest prototypes for 
this section evolved rapidly and were revised prior to 
being presented to SMEs for feedback. The prototypes 
began with simple sketches that showed little more than a 
section introduction page that contained links to each of 
the QTVRs and a presentation page that contained a 
centered QTVR. The sketches contained no elements that 
might grab a student's attention; therefore, a sketch of a 
new introduction page was drawn. The new introduction 
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page contained a map of the Mission compound where 
students could link to the locations on the map to view 
the QTVRs.
Prototype One Analysis. The sketches for 
this section were shown to all five SMEs for review. They 
approved of the concept of having students navigate to the 
QTVRs using a map of the Mission. However, all five 
expressed concern with the instructional methods of the 
QTVR presentation pages. One expressed concern that 
"students would not know what they were looking at" 
(Anonymous, personal communication, July 7, 2005).
Another suggested that students might "forget where they 
were in the Mission" (Anonymous, personal communication, 
July 7, 2005).
The SMEs suggested adding a clear title to each 
presentation page. One SME also suggested adding a brief 
text .selection for each QTVR to explain what students 
might be seeing.
Prototype Two. The second prototype was 
created with Macromedia Dreamweaver software. This 
prototype included an introduction page similar to that 
from the first sketches. The QTVR presentation pages were 
revised to include a title and text box in addition to the 
QTVR.
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The introduction page included simple directions 
centered at the top of the page directly below the section 
masthead. The directions informed users to select a 
location on the map for a 360-degree view. Immediately 
below the directions was an image of a large map with 
linked hotspots to the various Mission Tour locations.
The revised QTVR presentation pages featured a title 
at the top of the page centered below the masthead. A 
brief piece of text describing the QTVR, as well as the 
QTVR itself were placed beneath the title with the text 
located to the left of the QTVR. Positioned beneath the 
text and QTVR was a centered "back" button.
Prototype Two Analysis. The SMEs expressed 
pleasure with the content of the revised prototypes; 
however, all five agreed that the navigation was confusing 
and would be difficult for a student to navigate. One 
suggested adding titles to the introduction page image to 
indicate where each location led. Another suggested that 
he would prefer to be able to follow the tour in the order 
that any Mission visitor might and that constantly having 
to return to the introduction page seemed cumbersome.
The SMEs provided several suggestions for improving 
the navigation. One suggested adding linked titles to the 
hotspots on the introduction page map. Another suggested 
63
adding a miniature version of the introduction page map to 
the bottom of each presentation page for student 
reference. That same SME also suggested adding a link that 
would lead users to the next spot on the tour without 
having to refer to the map. Finally, an SME suggested 
that she would like to have the ability to view the QTVR 
separate from the rest of the page so she could ask 
students questions without worrying about them copying 
answers from the text.
Prototype Three. The third prototype 
incorporated all of the SMEs suggestions. The 
introduction page added two items. A link to the first 
stop on the Mission Tour was placed directly beneath the 
masthead. Additionally, hyperlinked labels were added to 
the map that allowed users to navigate to specific tour 
locations.
Three major changes occurred on the QTVR presentation 
pages. A small version of the introduction page map was 
centered at the bottom of the page to assist with 
navigating to specific locations. Additionally, placed 
immediately above the navigation map was a link to the 
next stop on the tour. Finally, a link to open the QTVR 
in a new page was added beneath the embedded QTVR.
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Prototype Three Analysis. The SMEs 
reviewed the revised prototypes and approved of the 
changes. One SME mentioned that the new prototype would 
"wow the kids and get them excited to learn about the 
Mission" (Anonymous, personal communication, July 11, 
2005). When asked for additional suggestions for 
improvement, none were made.
Mission Location Platform Creation. Creation of 
the Mission Location presentation platform was much 
simpler given the inclusion of only two QTVRs. The 
development of the Mission Location platform required only 
two prototypes: one sketch, and one electronic.
Prototype One. Two sketches made up the 
first location section prototype. The first sketch 
displayed an introductory navigation page from which users 
could select the location of their choice. The second 
sketch presented one location with written text and a 360- 
degree QTVR.
The first sketch displayed a map of San Diego County 
on the right side of the page. To the left of the map 
were two hyperlinked images, one for each of the Mission's 
locations. Immediately below each of the images was 
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hyperlinked text to further assist users in navigating to 
the correct location. Connecting each of the images to 
their respective map locations was a line.
The second sketch illustrated the presentation of 
each location. The page title was centered directly below 
the masthead at the top of each page. The QTVR and text 
were located beneath the title with the text on the left. 
Centered at the bottom of the page was hyperlinked text 
leading users to the other location.
Prototype One Analysis. The SMEs that 
analyzed the first prototype felt the navigation was 
simple and effective. All five agreed that the 
introduction page should be developed exactly as drawn. 
Likewise, the SMEs approved of the presentation page 
illustrations with one exception. One SME felt that a 
QTVR might distract students from the text and suggested 
only having a still picture on each locations page with a 
link for a 360-degree view to open in a new window.
Prototype Two. Macromedia Dreamweaver MX 
2004 was used to create the second prototype. The section 
introduction page was created exactly as sketched with 
hyperlinked photographs connected to a map. The location 
presentation pages followed the original sketch; however, 
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a still photograph took the place of the 360-degree QTVR 
of each location. Hyperlinked text beneath the image 
directed users towards a QTVR of each location.
Prototype Two Analysis. All five SMEs 
examined the electronic prototypes. They agreed that the 
introductory page provided simple navigation to the two 
locations. The SMEs also approved of the layout of each 
presentation page. One expressed that each location page 
presented a "simple and effective way to stimulate class 
discussions on the reasons behind moving the Mission" 
(Anonymous, personal communication, October 17, 2005).
.Resources Section Design and Development. The 
Resources Section served as a database for supplemental 
activities for students and teachers. The objective 
behind creating this section of the virtual field trip was 
to provide students and teachers with resources necessary 
for improving student understanding and comprehension of 
both the virtual field trip and of the California Mission 
System. Design and development of this element of the 
project took on different form than that of the other 
three sections. The five SMEs suggested, and in some 
cases' provided, activities for inclusion in this section.
67
Based upon the content provided, three distinct sections 
divided the Resources Section: Teacher Resources, Student 
Resources, and Helpful Links.
The Teacher Resources section contained links to 
activities for teachers to use in their classrooms. All 
of the activities in the Teacher Resources section were 
paper based and were therefore offered in both Microsoft 
Word format and Adobe Acrobat format to ensure 
compatibility across the widest array of platforms 
possible. Activities included a quiz on the virtual field 
trip, a question and answer sheet on the California 
Mission System, and a template for a Mission Research 
Project. The section also included discussion questions 
for teachers to ask while presenting the virtual field 
trip to their classes.
The student resources section provided fun and 
entertaining activities for students to use related to the. 
virtual field trip and the California Mission System. The 
section included a virtual field trip scavenger hunt and 
directions for creating a stained glass image of a 
mission. The section also contained links to other 
websites related to the California Mission System.
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The Helpful Links section contained links related to 
Mission San Diego de Alcala's history. The 
section also included links to the other twenty' California 
Missions, as well as, links to sites related to both 
California and San Diego history.
Project Beta Testing
Beta testing commenced once all of the individual 
project elements were completed. Five fourth grade 
students at Valley View Elementary School volunteered to 
beta test the project during their recess time. The 
students were instructed to examine each site element and 
to mention any problems they encountered. A list was 
compiled as the students pointed out problems with the 
site. The majority of problems included broken or 
misdirected hyperlinks and movies not loading correctly in 
the History Section. All of the errors from the list were 
then repaired. The beta testing process repeated itself a 
total of three times before all known errors were 
repaired.
Implementation
The design of this project afforded teachers a great 
deal of flexibility. As such, there was no firm 
implementation method for presenting the content in this 
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virtual field trip. It was important; therefore, for each
individual teacher to review carefully the content
contained within and plan the most effective presentation 
method to meet his or her needs. Prior to implementing
this project, teachers needed to ensure they had the 
necessary hardware and software. Implementing this
project in a whole-class setting required a computer with
Internet access attached to a large monitor or Liquid 
Crystal Display (LCD) projector. Teachers presenting this 
project needed to install Macromedia Flash Player version 
seven and Apple QuickTime Player version 6.1 prior to 
implementing this project with their classes.
Research indicated that presenting virtual field 
trips as a supplementary activity to go along with a 
traditional field trip presented the best results (Spicer 
& Stratford, 2001). As such, implementation of this 
project began in all three fourth grade classes at Valley 
View Elementary School following a grade level field trip 
to Mission San Gabriel Archangel. Each teacher 
implemented the project in a different manner according to 
his or her teaching style; however, all followed a 
teacher-led model.
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One teacher used this project over the course of a 
two-week unit on the California Missions. As she 
discussed the various elements of the unit, she would • 
employ appropriate sections of the virtual field trip to 
illustrate her points. This method also served to 
stimulate questions from the class that were then 
incorporated into class discussions. While she did not 
cover the entire site with her class, she did provide the 
students with the site address for further study during 
independent study time.
Another teacher meticulously went through each site 
element with his class. He would present one site element 
at a time and then have his students compare what they had 
just learned with what they had witnessed on their field 
trip of Mission San Gabriel Archangel. The teacher then 
assigned the class the Mission Project from the Teacher 
Resources section. The students then used the resources 
provided, as well as books acquired from the school 
library, to prepare a project on one of the twenty-one 
California Missions.
The final teacher to implement this project was a first- 
year teacher with no previous experience with the fourth 
grade curriculum. She chose to present the entire project 
to the class as an introduction to the textbook chapter on 
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the California Mission System. She then had the class 
complete individual Venn Diagrams comparing Mission San 
Diego de Alcala with Mission San Gabriel Archangel.
There were an infinite number of possible ways to 
implement this project. Each teacher carefully examined 
the resource and then determined the best way to meet the 
needs of his or her students as they relate to the 
California State Content Standards.
Evaluation
Given the variety of implementation methods for 
this product, creating an effective summative evaluation 
proved difficult. Ultimately, holding one final focus 
group meeting with the implementing teachers proved the 
most effective evaluation method.. The focus group meeting 
focused primarily on product usability and content 
delivery.
Prior to the meeting, the teachers received a list of 
questions to discuss. The questions focused on the 
virtual field trip's ease of use, as well as on the 
products' content delivery. Additional questions focused 
on whether teachers and students enjoyed taking the 
virtual field trip and on improvements they would make.
The questions discussed were:
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• What methods did you employ in teaching with the 
virtual field trip?
• Did you find the virtual field trip easy to use?
• Did you have trouble moving from one section or 
activity to another?
• How would you make it easier to navigate from one 
section to another?
• Did the History Section provide enough information to 
the students? What would you add/change?
• Did the Tour Section provide enough information to 
the students? What would you add/change?
• Did the Locations Section provide enough information 
to the students? What would you add?
• Did the Resources Section provide enough activities 
for the students? What would you add/'change?
• Do you consider this virtual field trip an effective 
teaching tool? Why or why not?
• Did you enjoy taking your class on this virtual field 
trip? Why or why not?
• Did your students enjoy taking this virtual field 
trip? Why or why not?
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The focus group provided valuable information 
regarding the effectiveness of this project. The teachers 
found the virtual field trip clear and easy to use. They 
appreciated that they could use this resource as a whole­
class activity, but that students could also use the site 
on their own to review content or to conduct research. 
They stated that their students particularly enjoyed the 
360-degree QTVRs; however, one teacher pointed out that 
his students enjoyed playing with the QTVRs to see how 
fast they could get them spinning.
The focus group participants felt that the both the 
History Section and the Location section were effective. 
They agreed that the short videos in the History section 
allowed for greater class discussion, and that they 
allowed teachers to address specific student questions and 
comments at natural stopping points without having to cue 
up a video.
The Mission Tour section was one area where the focus 
group suggested adding content. They liked the content 
and 360-degree QTVRs, but felt the site could be more 
effective if there were additional still pictures with 
text from each location on the Mission Tour. One 
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suggested that each location should have two dedicated 
pages, one for the QTVR with accompanying text, and one 
for the still photographs with captions.
The teachers felt the links and activities from the 
resources section were appropriate for fourth grade 
students. One teacher suggested one way to improve the 
resources section would be provide a way for teachers to 
add their own resource activities to the site. She 
continued by stressing that by providing additional 
activities, teachers would have the opportunity to adjust 
their plans according to their students' needs.
The summative evaluation of the virtual field trip 
provided many insights that will be incorporated into 
future versions of the site. The teachers felt the 
resource was an excellent tool for teaching the California 
Mission System to their students. Additionally, both the 
teachers and their students enjoyed taking the virtual 
field trip. However, the teachers felt that making the 
suggested improvements would further enhance the 
effectiveness of this product.
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Summary-
Designing and developing this project followed a 
dual-model approach to instructional design. This 
approach combined the rapid prototyping model with the 
traditional ADDIE model. The resulting product was a 
virtual field trip of Mission San Diego de Alcala.
Analysis for this project occurred in two phases.
The first phase identified the primary and secondary site 
users, as well as appropriate content standards to cover. 
The second analysis phase took place as a component of the 
rapid prototyping design and development process.
Following a rapid prototyping model dictated that the 
design, development, and formative evaluation of this 
project occurred simultaneously. This process involved 
repeatedly creating and analyzing prototypes of site 
elements. The rapid prototyping model allowed changes to 
be made early in the design and development process thus 
reducing the workload following product testing.
Summative evaluation of the virtual field trip 
indicated that it was an effective tool for fourth grade 
teachers. The evaluation also demonstrated that the 
project could be presented in multiple ways depending on 
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student needs. While room for improvement exists, 
teachers were enthusiastic about implementing this 





This project provided great insight into the design 
and development of instructional materials. Several 
important conclusions presented themselves during the ' 
creation of this project. Additionally, it is possible to 
make a number of recommendations related to the design and 
development of instructional materials, as well as 
effective methods for teaching with virtual field trips.
... Conclusions
Several conclusions can be drawn based upon the 
experience of designing and developing this virtual field 
trip. . These conclusions focus on two distinct elements, 
the design process, and teaching with virtual field trips. 
The Dual Model Approach
No single instructional design model will meet the 
needs of all developers; furthermore, with pressure to 
meet deadlines, the rigid nature of some effective well- 
established models may present instructional designers 
with a seemingly daunting challenge. This project 
addressed the rigidity of the traditional ADDIE 
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instructional design model by following a dual model 
approach. Combining ADDIE with a rapid prototyping 
approach allows changes to be made throughout the entire 
design and development process without following a strict, 
one-step at a time, approach. Moreover, this approach 
produces an efficient method for creating a virtual field 
trip without negating the importance of each element in 
the ADDIE model.
Virtual Field Trips
When properly employed, virtual field trips can 
effectively supplement curriculum in all academic content 
areas. Research indicates this is especially true when 
teachers use virtual field trips in conjunction with a 
traditional field trip to either the same location, or one 
with relevant similarities. Combining the two field trips 
together then allows students multiple opportunities to 
learn and reflect upon the new knowledge they acquire.
Recommendations
It is possible to make several recommendations based 
upon the experiences related to designing and developing 
this project. These recommendations apply specifically to 
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the design and development of this virtual field trip; 
however, they may be relevant to anyone interested in 
creating an effective instructional resource.
Design and Development Recommendations
Three important recommendations presented themselves 
during the design and development .of this virtual field 
trip. These recommendations focus on the importance of 
examining current literature on the intended topic and 
approach, the importance of maintaining contact with SMEs 
throughout the entire process, and the importance of 
ensuring software and hardware compatibility.
This project took on a completely different approach 
following a detailed literature search. The original 
intent of this project was to create a stand-alone 
activity for use in classrooms unable to take a field trip 
to a mission. However, all of the research found during a 
literature review on virtual field trips indicated they 
are most effective when used as a supplement to a 
traditional field trip. This revelation changed the 
approach and direction of the project. Completing a 
detailed literature review prior to developing a project 
ensures the objectives and goals are supported by research
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While the significance of completing an exhaustive 
literature search cannot be underestimated, communication 
with SMEs throughout the entire instructional design - 
process is essential to ensuring the final product 
effectively meets the stated objectives. This is 
especially critical when employing a rapid prototyping 
model. Maintaining continual contact with SMEs benefits 
the designer by allowing him or her to correct errors or 
address areas of concern quickly. This contact also 
ensures all parties have a common understanding of the 
project's direction throughout the entire process.
Another extremely important element to consider when 
developing any electronic resource is to ensure that all 
software is compatible. The history section of this 
project was created cross-platform. The videos were 
created using Microsoft Photo Story 3 on a PC, but the 
presentation platform was created using Macromedia Flash 
MX 2004 on a Macintosh computer. Integrating these 
elements from two distinct programs, as well as dealing 
with cross-platform compatibility issues, required the use 
of an additional piece of software and many unanticipated 
hours of additional work.
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Virtual Field. Trip Recommendations
Teachers interested in taking their class on a 
virtual field trip have a multitude of options. A simple- 
Google search for virtual field trips provides information 
on virtual field trips to a seemingly endless array of 
locations. Many of these excursions are well done and 
simple to use. However, when teachers are unable to 
locate an appropriate virtual field trip, they may decide 
on creating one for themselves.
Creating a virtual field trip can be as simple or as 
complicated as the teacher desires. Teachers may simply 
create a PowerPoint or video presentation using still 
pictures and movies they have taken themselves or obtained 
online. Those interested in creating a more advanced and 
interactive virtual field trip may consider creating a 
web-based resource containing some or all of the elements 
found in this project.
It is important that those teachers considering 
creating a virtual field trip focus on content appropriate 
visuals and images prior to incorporating written text 
into their projects. While written text most certainly 
has a place in any virtual field trip, the focus should to 
be on providing students with stimulating and engaging 
photographs, videos, QTVRs, and animations. Focusing on 
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visual presentation not only engages students, but it also 
ensures curriculum access to low readers and English 
Language Learners.
Summary
Many of the conclusions and recommendations derived 
from the completion of this project may be applied to the 
design and development of a variety of educational 
resources.
The conclusions presented focused on both the design 
process and on teaching with virtual field trips. Those 
conclusions indicated that integrating a rapid prototyping 
model with a traditional ADDIE instructional design model 
improves efficiency during the design process. The 
.conclusions also indicated that virtual field trips could 
be a powerful and effective teaching tool.
The recommendations made following this project's 
completion dealt with effective instructional design 
methods, as well as ideas for teachers considering 
integrating a virtual field trip into their curriculum. 
The recommendations focus on the importance of preparation 
and communication during the design process, as well as 
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Mission San Diego de Alda was 
tile first of the 21 missions in 
California. The mission is the 
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